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AMENTMENTS 

Amendments to the claim 

1-60. (canceled) 

61. (currently amended) A chip packaging method comprising: 
providing a bulk metal substrat e without conductive traces w ith a surfac e: 
providing a plurality of dies, wherein each die has an active surface, a backside that is 

opposite to the active surface, and a plurality of metal pads located on the active surface , whereas 
the backside of each dio is adhered to th e-s u r face of the meta l s ubstrate ; 

mounting the dies onto the bulk metal substrate, the backsi de of the dies facing the bulk 

metal substrate: and 

allocating a first diel e ctric layer on top of th o surface of the metal substrate and tho active 

s urfac e of the di es ; 

formin g allocating a plurality of patterned lines first patt e rn e d wiring layer over the active 
surface of the dies, wherein the patterned lines are constructed from at least a patterned wiring 
laver. on top of the first diolectric layer, whoroin th e .first - patt e rn e d wiring lay e r in Qlonin'railly 
connected to the metal pads of th e di e s through th e first dielectric layor, oxtondo to a r e gion 
outside of an area abov e tho active surfac e s of the dies, and ha s a plurality of first bonding pads. 

62. (original)_The method of claim 61, wherein the dies perform same functions. 

63. (original)JThe method of claim 61, wherein the dies perform different functions. 

64. (currently amended) The method of claim 61, wherein the bulk metal substrate has a 
plurality of caviti es inwardly protrud e d ar e as located on the surface of the bulk metal substrate, 
where the backside of each die is adhered to a bottom o f the cavities an inwardly pr o trud e d ar e a . 
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65. (currently amended) The method of claim 64, wherein a depth of the cavities inwardly 
protruded aroag is equal to a thickness of the dies. 

66. (currently amended) The method of claim 64, wherein the cavities inwardly protrud e d 
areas are formed by machining. 

67. (currently amended) The method of claim 61, wherein the bulk metal substrate 
comprises comprising a first metal layer and a second metal laye r, the first metal layer is 
mounted on the second layer, form e d ov e rlapping* a surface of the metal substrate is a side of tho 
s e cond m e tal lay e r that ia further away from the first m e tal lay e r, t he first metal layer has a 
plurality o f at l e ast on e openings that penetrates through the first metal laye r and expose the 
second metal layer- used: to form a plurality of cavities an inwardly protruded areas , and-the 
backside of the dies is mounted on the second metal layer, and the patterned lines formed over 
the second metal layer. adh e r e d to a bottom of the inwardly protruded ar e as . 

68. (original) The method of claim 67, wherein a thickness of the first metal layer is 
approximately equal to a thickness of the dies. 

69. (currently amended) The method of claim 67, wherein the steps a m e thod of forming 
the metal layer comprise: openingG on the firat m o tal layer compri s ing 

punching and than overlapping t he first metal layer to form the openings that penetrate 
through the first metal layer; and 

overlapping the first metal layer and the second metal laye r to form the motal substrate . 

70. (currently amended) The method of claim 61, wher e in aft e r adhering th e di e s and 
b e for e allocating t he first di e lectric layor, further comprising forming allocating a filling layer 
over on top of the surfac e of the bulk metal substrate and surrounding the peripheral region of the 

3 



•AGE 4/22 * RCVD AT 3/17/2004 8:01:42 PM [Eastern Standard Time) • SVR:USPTO-EFXRF-1/2 * DNIS:8729306 » CSID: 19498600809 • DURATION (mm-ss):08-02 



3-17-04; 5:54PM; 



; 1 9496600809 



it 



5/ 22 



dies after mounting the dies onto the bulk metal substrate, and -whercin a top surface of the filling 
layer is planar to the active surface of the die s and the patterned lines are formed over the filling 
layer , 

71. (original) The method of claim 70, wherein a material of the filling layer is selected 
from a group consisting of epoxy and polymer. 

72. (currently amended) The method of claim 61, further comprising forming a dielectric 
layer over the active surface of the dies after mounting the dies onto the bulk metal substrate and 
before forming the patterned lines over the active surface of the dies. wh e rein after allocating th e 
first di e l e ctric layer and bofor e allocating the first pattern e d wiring lay e r, furth e r comprising 
patterning the firot dielectric layer to form a plurality of first thru holes that penetrates through 
th e first di e l e ctric lay e r, and the first patterned conductive i s e l e ctrically connected to th e metal 
pads of the dies by the first thru hol e s. 

73. (currently amended) The method of claim 72, wherein a material of the dielectric 
layer is selected from a group consisting of polvimide, benzocyclobutene, porous dielectric 
material, and stress buffer material, wh e r e in when allocating tho first patt e rned wiring layer on 
the first dielectric layer, further includes allocating a plurality of first vias by filling part of a 
conductive mat e rial of the first patterned conductive layer into th e thru hol es to e lectrically 
connect th e first patterned wiring layer and the motal pads of th e di e s by th e first vias. 

74. (currently amended) The method of claim 61?2, further comprising forming a 
dielectric layer over the patterned lines after forming the patterned lines over the active surface of 
the dies, wher e in wh e n allocating tho first patt e rned wiring lay e r on top of the firr,t Hiolnntrin 
layer, furth e r comprising filling the fir s t thru holes with a conductive material to form a plurality 
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of first vias, by which the first patterned wiring layer and th e m e tal pads - ar e el e ctrically 
connected, 

75. (currently amended) The method of claim 7464-, wherein a material of the first 
dielectric layer is selected from a group consisting ofpolyimi.de, benzocyclobutene, porous 
dielectric material, and stress buffer material. 

76. (currently amended) The method of claim 61, wherein the step of forming the 
patterned lines over the active surface of the dies is provided by a technology comprising method 
of allocating the first patterned wiring layer on top of the first dielectric layer ia selected from, a 
group consisting of sputt e ring, electroplating. , and el e ctro - l e s s plating. 

77. (currently amended) The method of claim 61, wherein the step of forming the 
patterned lines over the active surface of the dies is provided bv a technology comprising 
sputtering and electroplating. furth e r comprisin g allo c atin g a p att e rned passivation layer on top of 
the first dielectric layer and the first patterned wiring layer and exposing tho first bo n ding p a d s. 

78. (currently amended) The method of claim 61, further comprising allocatin g d epositing 
a plurality of a -bonding points on a plurality of th e first bonding pads of the patterned lines after 
forming the patterned lines over the active surface of the dies . 

79. (currently amended) The method of claim 78, wherein the bonding points comprise 
are seloctod from a group oonsi s ting of solder balls.; bumps, a nd pi ns. 

80. (currently amended) The method of claim 613S> further comprising performing a 
singularizing process to form a plurality of chip package structures singularizing th e chip 
package structure after forming the patterned lines over the active surface of the dies, allocating 
the bonding point on the bonding pads. 

5 
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81. (currently amended) The method of claim 80, wherein each chip package structure has 
a oingularization of th e chip package structur e is perform e d on a single die. 

82. (currently amended) The method of claim 80, wherein each chip package structure has 
a singularization of the chip package otruoturo io perform e d on a plurality of dies. 

83. (currently amended) The method of claim 61^ wherein the step of forming the 
patterned lines over the active surface of the dies comprises forming a single patterned wiring 
laver. furthor comprisin g* 

(a) allocating a se cond diel e ctric layer on top of th e first d i ele ctric lay e r and the first 

patterned wiring layer; and 

(b) allocating a second patterned wiring layer on top the second dielectric lay e r, wherein 

the se c o n d pattern e d wiring layer is el e ctrically conn e cted to the first patterned wiring layer 
through th e second dielectric layer, and the oocond patterned wiring layer extends to a region 
out s ide the active surface of the die and has a plurality of second bonding pads. 

84. (currently amended) The method of claim 618£, wherein the step of fanning the 
patterned lines over the active surface of the dies comprises forming a plurality of patterned 
wiring layers and at least a dielectric layer, the dielectric layer formed between the patterned 
wiring layers, wh e rein aft e r allocating th e second di e lectric layer and bef o r e allo cating th e second 
patt e rned wiring - lay e r, furth e r comprising patt e rning th e seco n d dielectric lay e r to form a 
plurality of s e cond - thru - holes, which corresponds to the first thru holes and penetrat e s th e second 
di e l e ctric lay e r, to e l e ctrically connect to th e f ir st p att e rne d wiring lay e r . 

85. (currently amended) The method of claim 84, wherein a material of the dielectric 
layer is selected from a group consisting of polyimide, benzocyclobutenc. porous dielectric 
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material, and stress buffer material, w h e rein when allocating -t h e- s eco nd pa tt e r ned wiring layer on 
top of th e second diolootric layer, furth e r compri s ing filling th e s e cond thru - holes with part of a 
conductive material of the second patt e rn e d wiring lay e r to for m a pl urality of s e cond via s , by 
which tho second patterned wiring layer is el e ctrically connected to the first pattern e d wiring 

lot ray 

86. (currently amended) The method of claim 6±&4 9 wherein the step of forming the 
patterned lines over the active surface of the dies comprises forming a passive device over the 
active surface of the dies, b e for e allocating th e se cond patt e rn e d wiring lay e r on top of th e se cond 
di e lectric layer, further compri si ng filling th e s e cond thru - holes with a conductiv e mat e ri al t o 
form a plurality of second viao, by which tho second patterned wiring lay e r is electrically 
connect e d to tho first pattorncd wiring layer. 

87. (currently amended) The method of claim 868£, wherein the passive device compri ses 
a capacitor, a material of the second dielectric layer is s e l e cted from a group consisting of 
polyimide, benzocyclobut e ne, porous dielectric material, and s tress buff e r mat e rial. 

88. (currently amended) The method of claim 8685, wherein the passive device comprises 
a resistor, the m e thod of allocating the second pattern e d wiring layer on the s e cond di e l e ctric 
i ay er- i s- s e leo te dfroro a group con s isting of sputt e ring, e lectr o plating , an d e l ectr o l e ss plating. 

89. (currently amended) The method of claim 8685, wherein the passive device comprises 
an inductor, further comprising allocating a patterned passivation layer on top of th ese cond 
di e l e ctric lay e r and th e s e cond patt e rned wiring lay e r and e xposing th e s e cond bonding pads. 

90. (currently amended) The method of claim 8685, wherein the passive device comprises 
a wave-guide, further compri s ing allocatin g a bon di ng p oi nt - o n the se cond bonding pads. 

7 
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9 1 . (currently amended) The method of claim 8690, wherein the passive device comprises 
a filter, vvhoroin th e bonding points ar e se l e cted from a group consisting of solder balls, bumps, 
and pino. 

92. (currently amended) The method of claim 8690, wherein the passive device comprises 
a micro electronic mechanical sensor (MEM'S), further comprising sinflulariaing the chip packag e 
structure after allocating th e bonding point on tho second bonding pads, 

93. (currently amended) The method of claim 6193, wherein the bulk metal substrate is 
constructed from copper. a s ingularization of the chip packag e structure is perfonn e d on a singl e 

OTv7 

94. (currently amended) The method of claim 6192, wherein the bulk metal substrate is 
constructed from aluminum allov. a fiingularization of the ohip package structure is perform e d on 
a plurality of dies. 

95-101. (canceled) 

102. (currently amended) A chip packaging method comprising: 
providing a first substrate with a first surface ; 

providing a plurality of dies, wherein each die has an active surface, a backside that is 
opposite to the active surface, and a plurality of metal pads located on the active surfac e, wh e r e as 
th e activ e surface of e ach die i s adh e r e d t o t h e fi rs t - su r fa ce o f the substrat e; 

mounting the dies over the first substrate, the active surfaces of the dies facing the first 
substrate; 

al locating a first filling lay e r on top of th e first surfao e of th e substrate and surrounding 
tho dies; 

8 
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plonorizing one! thinning of tho first filling layor and the dies from their backsides ; 
providing a second metal substrate: with a s e cond ourfaoo and adhering tho second 
surface of the metal substrate to the first filling layer and tho dies; 

mounting the second substrate over the backsides of the dies: 
removing the first first filling lay e r and the substrate: and 

allocating a first di e l e ctri c lay e r on the s e cond surfa ce of the m e tal substrat e and th e 
aotivo surface of the dies; and 

forming a plurality of patterned lines over the active surface of the dies allocating a first 
patt e rned wiring layor on top of the first dielectric layer, wherein the first patterned wiring - lay e r 
ia olootrioally connected to th e m e tal pad s of th e dies through the first dielectric layer, extends to 
a region outside tho activ e surfac e s of th e die s , and ha s a plurality of first bonding pads. 

103. (original) The method of claim 102, wherein the dies perform same functions. 

104. (original) The method of claim 102, wherein the dies perform different functions. 

105. (currently amended) The method of claim 102, wherein a material of the first 
substrate is selected from a group consisting of glass, silicon, and organic material. 

106. (currently amended) The method of claim 102, further comprising forming a filling 
layer over the first substrate and surrounding the dies wh e r e in before thinning the dies from their 
backsides. a material of th e first filling lay e r is selected from a group con s i s ting of epoxy and 
polymer. 

107. (currently amended) The method of claim 1062, wherein the step of thinning the dies 
from their backsides comprises thinning the filling layer and the dies using a chemical 
mechanical polishing (CMP) process, after adhering th e metal substrate and before removing tho 
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firat filling layer and the substrat e, further compri s ing allocating a second filling layer on top of 
the second s urfac e of the metal s ubstrat e , th e second filling layer surrounds - a peripheral of th e 
di es and has a top surface that is planar to th e activ e s urfac e of th e dies. 

1 08. (currently amended) The method of claim 1 06?, wherein a material of the second 
filling layer is selected from a group consisting of epoxy and polymer. 

109. (currently amended) The method of claim 102, further comprising forming a filling 
layer over the second substrate and surrounding the dies after mounting the second substrate over 
the backsides of the dies, wherein a top surface of the filling layer is planar to the active surface 
of the dies and the patterned lines are formed over the filling layer. w h e r e in aft e r allocating - th e 
first dielectric layer and before allocating the firot patterned wiring layer, further comprising 
patterning the first dieleotrio layer to form a plurality of first thru hol e s, by whioh the first 
patterned wiring lay e r i s e lectrically conn e cted to th e m e tal pad s ofthe di es . 

110. (currently amended) The method of claim 109, wherein a material ofthe filling layer 
is selected from a group consisting of epoxv and polymer, when allocating th e first patterned 
wiring lay e r on top of the first dielectric layer, further comprising filling the fir s t thru - holes with 
part - of a-oonductivo material ofthe first pattornod wiring lay e r - to form a plurality of first vias, by 
which the firGt patterned wiring layer io electrically connected to the metal pad s of th e di e s; 

111. (currently amended) The method of claim 109, further comprising forming a 
dielectric layer over the active surface ofthe dies after mounting the dies onto the second 
substrate and before fanning the patterned lines over the active surface of the dies, wh erei n b efo r e 
allooatmg th e fir s t - patt e rn e d wiring layer on top of the first di e l e ctric lay e r, further comprising 
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filling tho first thru holes with a oonductivo material to form u plurality of first viao, by which the 
first pattornod wiring layer is el e ctrically conn e cted to th e m e tal pads of tho dies. 

112. (currently amended) The method of claim wherein a material of the first 
dielectric layer is selected from a group consisting of polyimide, benzocyclobutene, porous 
dielectric material, and stress buffer material. 

113. (currently amended) The method of claim 102, wherein the step of forming the 
patterned lines over the active surface of the dies is provided by a technology comprising a 
method of allocating th e first pattern e d wiring layer on tho first dielectric layer is s e l e ct e d from a 
group consisting of sputtering, electroplating s, and electro less plating. 

1 14. (currently amended) The method of claim 102, wherein the step of forming the 
patterned lines over the active surface of the dies is provided by a technology comprising 
sputtering and electroplating, further comprising allocating a patterned pa s sivation layer on top 
of the fir s t diel e ctric lay e r - and th e - first - patterned - wiring lay e r and exposing the first bonding pads. 

115. (currently amended) The method of claim 102, further comprising depositing a 
plurality of bonding points on a plurality of bonding pads of the patterned lines after foiming the 
patterned lines over the active surface of the dies, allocating a bonding point on tho first bonding 

\J tlvl l> . 

116. (currently amended) The method of claim 1 15, wherein the bonding point s comprise 
ar e sel e cted from a group consisting of solder balls. , burnps, and pins. 

117. (currently amended) The method of claim 102+5, further comprising performing a 
singularizing process to form a plurality of chip package structures after forming the patterned 

11 
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lines over the active surface of the dies. s ingularizinfl the chip p acka ge s tructure - after allocating 
tho bonding point on th e first - b e nding - pad s. 

118. (currently amended) The method of claim 117, wherein each chip package structure 
has a singularization of the chip package structur e is p e rformed on a single die. 

119. (currently amended) The method of claim 117, wherein each chip package structure 
has a siiigularization of tho chip package otructure is performed on a plurality of dies . 

120. (currently amended) The method of claim 102 , wherein the step of forming the 
patterned lines over the active surface of the dies comprises forming a single patterned wiring 
layer, furth e r comprising: 

(a) allocating a s e cond dielectric lay e r on top of the firat dielectric layer and th e first 

patterned wiring layor; and 

(b) allocating a s e cond patterned wiring lay e r on top th e s e cond di e l e ctric layer, wherein 

the second pattern e d wiring layor is electrically connected to tho firat pattorned wiring layer 
through th e s e cond di e l e ctric lay e r, and the second patt e rn e d wiring lay e r e xt e nds to a region 
outside the activo surface of tho die and has a plurality of s e c o n d bondi ng pads.- 

121. (currently amended) The method of claim 102-130, wherein the step of forming the 
patterned lines over the active surface of the dies comprises forming a plurality of patterned 
wiring layers and at least a dielectric layer, the dielectric layer formed between the patterned 
wiring layers. aftor allocating the second dielcctri o- lav e r and before allocating th e s econd 
patterned wiring layer, further comprising - patt e rning the s econd dielectr i c lay e r to form a 
plurality of s e cond thru hol es, which c o rr es ponds to th e ilrst bonding pad s and pen e trat es tho 
second dielectric layor, to electrically connect to tho first patterned wiring layer. 
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122. (currently amended) The method of claim 121, wherein a material of the dielectric 
layer is selected from a group consisting of polvimide. benzocvclobutene. porous dielectric 
material, and stress buffer material , whon allocating the s e cond patterned wiring lay e r on top of 
th e s e con d d i e l e ctric lay e r, further comprising filling the s econd thru-holes with part of a 
conductiv e mat e rial of th e se cond pattern e d wiring lay e r to form a plurality - of -se cond vias, by 
which th e second patterned wiring layer is e l e ctrically conn e ct e d to the fir s t pattern e d w ir in g 
layer, 

123. (currently amended) The method of claim 1024^k further comprisin g forming a 
dielectric layer over the patterned lines after forming the patterned lines over the active surface of 
the dies, wher e in b e fore allocating th e second patterned wiring layer on top of the second 
di e l e ctric layer, further comprising filling th e second thru hol e s with a conductiv e mat e rial to 
form a - plurality of s e cond vias, by which th e se cond patt e rned wiring lay e r i s e l e ctrically 
conn c ctcd - to the - first - patt e med wiring layer. 

124. (currently amended) The method of claim 123+30, wherein a material of the second 
dielectric layer is selected from a group consisting of polyimide, benzocyclobutene, porous 
dielectric material, and stress buffer material. 

125. (currently amended) The method of claim 102430, wherei n the step of forming the 
patterned lines over the active surface of the dies comprises forming a passive device over the 
active surface of the dies, a method of allocating the second patterned wiring layer on the second 
dielectric lay e r is s e l e cted from a group consisting o f s p u tt e ring, electroplatin g, and e l e ctro - l es s 
p lati ng s 
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1 26. (currently amended) The method of claim 125430, wherein the passive device 
comprises a capacitor. furthor comprising allocating a patt e rned passivation layor on top of the 
s econd di e l e ctric layer and the second pattornod wiring layer and exposing tho second bonding 
pads. 

1 27. (currently amended) The method of claim 1 254 30, wherein the passive device 
comprises a resistor. furth e r comprising allocating a bonding point on th e s e cond bonding pads. 

128. (currently amended) The method of claim 125437, wherein the passive device 
comprises an inductor. w her e in th e bonding points ar e se l e cted fr om a - group consisting of soldor 
balls, bumps, and pins. 

129. (currently amended) The method of claim 1254^7, wherein the passive device 
comprises a wave-guide. further comprising oingularizin g the chip packag e structure aft e r 
allocating th e bonding point on tho s e cond bonding pads. 

1 30. (currently amended) The method of claim 125439. wherein the passive device 
comprises a filter. w heroin a s ingularization of the chip packag e st ructure in performed nn a single 

131. (currently amended) The method of claim 125439, wherein the passive device 
comprises a micro electronic mechanical sensor (MEMS). a siiicmlarization of th e chip packag e 
structur e is performed on a plurality of di e s. 

132. (currently amended) The method of claim 102430. wherein the second substrate is 
constructed from a pure metal or metal alloy, furth e r comprising rep e ating s t e p (a) and step (h) a 
plurality of times. 
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133. (currently amended) The method of claim 102±3S, wherein the second substrate is 
constructed from copper. further comprising allocating a patterned passivation layer on the s e cond 
dielectric layer and t he s e c o nd patterned wiring layer that are furthest away from the metal 
substrat e - and - exposing the second bonding pads of the second patterned wiring layer that is 
furth e st away from th e metal substrat e . 

134. (currently amended) The method of claim 132, wherein the second substrate is 
constructed from aluminum alio y. further comprising allocating a bonding point on the second 
bonding pads of th e second patterned wiring layer that is furthest away from th e m e tal s ubstrat e . 

135-138. (canceled) 
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